Highly activated c-fos expression in specific brain regions (ependyma, circumventricular organs, choroid plexus) of histidine decarboxylase deficient mice in response to formalin-induced acute pain.
Activation of different brain regions for acute pain-related stress induced by a single subcutaneous injection of 4% formalin was investigated in histidine decarboxylase-deficient mice. Besides pain- and stress-related brain areas and the tuberomamillary neurons, strong Fos activation and c-fos mRNA expression were found in distinct brain regions and cell types, which have not been activated in wild type control mice. These structures include the circumventricular organs (organum vasculosum of the lamina terminalis, subfornical organ, area postrema), some of the ependymal cells along the wall of the ventricles, tanycytes in the third ventricle's ependyma and the median eminence, as well as in the epithelial cells of the choroid plexus in the lateral, third and fourth ventricles. All of these areas and cell types are known as compartments of the brain-blood-cerebrospinal fluid interface. The present observations provide strong evidence that an acute stressor, formalin-evoked painful stimulus elicits rapid alterations in the activity of neuroglial elements of histidine decarboxylase-deficient mice that are directly involved in the communication between the brain and the cerebrospinal fluid space.